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PUBLIC  WORKS  DEPARTMENT 


From 

Mr.  a.  J.  WADLEY, 


Joint  Secretary  to  the  Hon'ble  the  Chief 

Commissioner,  Central  Provinces, 

Public  Works  Department  {Irrigation), 


To 


The  secretary  to  the  GOVERNMENT  of  INDIA, 
t  Public  Works  Department, 

Simla. 
Nagpur,  the  1th  February  191 6. 
Sir, 

I  am  directed  to  submit  the  Completion  Report  of  the  Ramtek  Reservoir  in 
the  Nagpur  District  of  these  Provinces. 

2.  The  sanction  of  the  Secretary  of  State  to  the  original  estimate,  as  a  pro- 
tective work,  was  communicated  to  this  Administration  in  the  Government  of 
India's  letter  No.  17  i-I.,  dated  the  6th  February  1906.  The  revised  estimate,  for 
which  a  Completion  Report  is  now  submitted,  was  sanctioned  by  the  Secretary  of 
State  in  his  despatch  No.  7-P.W.,  dated  the  24th  February  191 1,  a  copy  of  which 
was  received  with  Government  of  India  letter  No.  432-I.,  dated  the  27th  March 
1911. 

3.  The  Ramtek  project,  which  had  been  originally  proposed  in  1867-68,  was 
laid  before  the  Indian  Irrigacion  Commission  in  1901  —03.  The  scheme  was  not, 
at  that  time,  recommended  by  the  local  authorities,  as  the  tract  commanded 
consists  largely  of  black  soil  under  wheat  cultivation,  and  they  were  in  favour  of 
th-e  extension  of  irrigation  in  other  tracts  where  the  soils  are  lighter  and  where 
rice  is  the  principsl  crop.  The  Commission,  however,  were  favourably  impressed 
with  the  scheme,  and,  although  not  recommending  its  construction  in  preference 
to  other  schemes,  which  in  the  opinion  of  the  revenue  authorities  had  greater 
protective  value,  still  hoped  that  it  might  be  possible  to  take  it  up  at  no  distant 
date.  It  is  evident,  from  the  remarks  of  the  Irrigation  Commission  in  paragraph 
330  of  Part  II  of  their  report,  that  they  considered  that  it  should  be  taken 
up  in  order  to  test  the  value  of  irrigation  in  black  soil  tracts  in  the  Central 
Provinces. 

4.  The  history  of  the  project  will  be  found  in  the  note  by  the  Executive 
Engineer,  Mr.  Hallifax,  pages  5  to  7  of  the  Completion  Report,  and  it  is 
unfortunate  that,  while  the  circumstances  described  therein  have  led  to  the 
construction  of  a  much  more  expensive  work  than  was  contemplated  by  the 
Irrigation  Commission,  the  results  of  the  experiment,  in  which  light  the  work 
must  be  regarded,  have  been  most  disappointing.  The  work  as  it  stands  proves 
to  be  badly  proportioned  from  an  engineering  point  of  view,  in  that  the  tank  does 
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not  fill,  and  the  supply  of  water  available  is  insufEcient  to  irrigate  fully  tfie  area 
commanded  by  the  channels.  The  development  of  wheat  irrigation,  on  which 
the  financial  prospects  of  the  scheme  were  largely  based,  has  not  taken  place, 
and,  whatever  development  may  be  effected  in  the  future,  it  is  clear  that,  for  the 
present,  the  project  will  have  to  rely  for  its  revenue  chiefly  on  rice,  sugarcane 
and  garden  crop  irrigation. 

5.  The  financial  prospects  of  the  project  and  the  opinions  expressed  by 
local  officers  have  been  briefly  reviewed  by  the  Financial  Commissioner  in 
his  note,  page  3  of  the  report,  and  the  engineering  aspect  of  the  case  has 
been  considered  bv  the  late  Chief  Engineer,  Mr.  Tickell,  in  his  note,  pages  3 
to  5  of  the  Completion  Report. 

'  6.  Mr.  Tickell  has  recommended  the  improvement  of  the  project  by 
the  construction  of  a  feeder  channel  from  the  Pench  river.  A  storage 
work  on  that  river  has  been  investigated,  in  connection  with  the  Lower 
Waingunga  Canal,  for  which  a  survey  estimate  was  sanctioned  in  Govern- 
ment of  India  letter  No.  1884-I.,  dated  the  22nd  December  1914,  and  the  feeder 
channel  to  the  Ramtek  tank  would  be  constructed  froralhe  reservoir  in  connection 
with  that  scheme  if  found  suitable.  This  feeder  channel  would,  however,  only  be 
justified  financially  if  taken  up  in  conjunction  with  the  Lower  Waingunga  Scheme 
(now  the  Kanhan  River  Scheme),  and  it  will  therefore  be  considered  and  reported 
on  when  the  investigations  for  that  scheme  are  completed,  unless  the  investigations 
still  in  hand  show  that  a  less  costly  alternative  is  feasible.  It  is  not  possible 
at  this  stage  to  forecast  what  the  tank  would  accomplish  if  it  were  filled  each 
year  to  its  designed  irrigation  capacity.  A  forecast  has,  however,  been  drawn  up 
showing  what  it  will  be  able  to  do  if  it  is  left  as  it  stands,  that  is  to  say,  if  no 
further  expenditure  is  incurred  in  increasing  the  catchment  area.  It  will  be 
observed  that  the  average  volume  available  for  irrigation  in  the  tank  during  the 
years  1911-12  to  1915-16  was  1,344  M.  eft.,  as  compared  with  a  designed 
irrigation  capacity  of  4,059  M.  eft.  The  tank  was,  therefore,  not  filled  to  more 
than  one-third  of  its  designed  irrigation  capacity.  Development  is  certain  to  be 
slow,  especially  as  the  nature  of  the  soil  and  the  backwardness  of  the  cultivators 
will  also  militate  against  rapid  progress  in  the  irrigation  of  crops.  It  is 
estimated  that  10  years  after  the  completion  of  the  project  the  net  revenue  will 
be  Rs.  42,900  or  about  i  per  cent  on  the  capital  outlay,  including  interest: 
but  given  a  full  tank,  and  an  expanding  area  of  sugarcane  and  orchards  in  the 
vicinity  of  the  tank  the  results  might  become  very  different  to  those  hitherto 
obtained. 

I  have  the  honour  to  be, 

Sir, 
Your  most  obedient  Servant, 
A.  J.  WADLEY, 

Joint  Secretary. 

Enclosures — 
0)  Note  dated  the  icjth  A"eust  igift  by  Mr.  G.  H.  Forrest, 

Executive  Engineer,  Kanhan  Division, 
(ii)  Financial    foreras'  on  Public  Woiks  Department  Form  No   155. 
(iii)  Note  by  tht-   Hon'ble  Mr.  H.  A.  Crump,  Financial  Commissioner, 
(iv)  Note  by  Mr.  R.  H.  Tickell,  late  Chief  Engineer, 
(v)  Completion  Rerort  by  Mr.  H.  W.  Hallifax,  Executive  Engineer, 
(vi)  Statements  A,  B  and  C. 
(vii)  Index  map. 


Note,  dated  the  i$th  August  1916,  dy  Mr.  G.  H.  Forrest,  Executive  Engineer,  Kanhan 
Irrigation  Division,  regarding  the  notes  and  data  on  which  final  financial 
forecast  is  made. 

The  tank  gauge  records  of  the  foregoing  five  years  are  as  follows  :  — 


Year. 

Rainfall 

Khindsi 

gauge. 

Binnie's 
percent- 
age. 

Actual 
run-off. 
M.  eft. 

Percentage 
of    ^ 
yield. 

S 

Evapora- 
tion 
and 
other 
losses  re- 
corded 
during  the 
year. 
M.  c£t. 

Supplies 

available 

net. 

M.  eft. 

Percentage 

of 

losses 

to 

gross 

supplies. 

Quantity 

stored  on 

1st 

June. 

M.  eft. 

I 

3 

3 

4 

6 

7 

8 

9 

1911-it 
1913-13 
1913-1-t 

i9i4-'S 
1915-16 

43-3 
40-8 

34-6 

337 

4S'6 
397 
377 
3''6 
307 

1,548 
1,847 
1,196 
924 
1,204 

... 

524 
632 
286 
184 
33S 

1,024 

I,3"S 
910 
740 
869 

Percent. 
34 
34 
23 
20 
38 

1. 458 
969 
307 
43« 
839 

Totals 
.Averages 

6.719 
1.344 

... 

1,961 
392 

4,758 
952 

39 

The  figures  on  which  the  Project  was  based  are  Rainfall  (Ramtek)  44*67,  mean  yield 
(Binnie's  40  per  cent.)  3,4699  M.  eft. 

A  scrutiny  of  the  above  indicates  clearly  that  the  rainfall  has  generally  been  consi- 
derably under  normal,  though  the  deficiency  has  not  been  noticed  in  the  records  of  gauges 
situated  immediately  South  and  West  of  the  catchment  area,  while  recent  though  incom- 
plete observation  of  rainfall  at  six  stations  within  the  catchment  area,  indicates  that  the 
Khindsi  gauge,  probably  represents  the  average  rainfall  on  the  catchment  area. 

By  taking  an  average  of  the  yields  of  five  years,  including  four  successive  years  in 
which  rainfall  was  deficient,  the  resultant  should  represent  the  quantity  which  can  safely 
be  depended  upon  under  normal  conditions. 

The  tabulated  figures  also  show  that  the  total  loss  by  evaporation,  etc.,  depends  to 
a  great  extent  on  the  amount  of  water  which  has  been  carried  over.  The  percentage 
varies  from  34  per  cent  in  191 2,  when  1,458  M.  eft.  of  water  were  stored  on  ist 
June  of  that  year  to  20  per  cent  in  19 15,  when  431  M.  eft.  were  carried  over. 

When  the  tank  is  fully  developed,  and  the  amount  carried  over  from  year  to  year, 
sufficif-nt  only  to  start  kharif  nurseries,  and  perhaps  provide  a  partial  Kharif  watering,  the 
percentage  of  loss  on  the  gross  supply  may  be  rated  at  the  minimum  percentage  already 
observed,  viz.,  20  per  cent,  and  therefore  the  dependable  average  may  be  taken  at  80  per 
cent  of  1,344  M.  eft.  or  1,075  ^-  ^^t. 

It  is  unnecessary  to  provide  for  the  amount  to  be  carried  over  out  of  the  average 
supply  reaching  the  tank  ;  at  most  it  would  be  part  of  the  amount  required  for  kharif,  and 
would  amount  to    1 1 1  M.  eft.  brought  out  as  follows  : — 


Actual  area  of  nurseries  for  8,000  acres 

Providing    for    2    (two)   6"  waterings  or  44,000  eft.  per 


acre. 


One   6"  watering   over   50   per   cent   of   total  area   or 
4,000  X  22,000. 

Irrigation. 


-  533  acres. 
=     23  M.  eft. 

III     .. 


Kharif. — In  his  letter  No.  3388— 1 1,  dated  the  27th  June  1914,  the  Commissioner, 
Nagpur,  estimates  that  the  ultimate  rice  area  under  the  tank  will  be  10,000  acres,  while 
the  fully  protected  area  is  8,000  acres.  For  the  purpose  of  the  present  estimate  the 
latter  figure  is  taken  as  the  area  for  which  there  will  be  steady  demand  on  full  develop- 
ment. 


Hitherto  the  duty  of  water  in  Kharif  irrigation  under  Ramtek  has  been  extremely 
low  owing  chiefly  to  (a)  length  of  channels,  {6)  want  of  care  on  the  part  of  the 
irrigators,  {c)  there  has  been  no  occasion  to  restrict  supplies,  and  issues  have  been 
liberal.  The  actual  figures  in  the  five  successive  years,  191 1  to  1915  are,  respectively, 
3"3j  '05,  098,  4'5  and  6-8  acres  per  M.  eft.  In  the  same  period,  however,  the 
average  duty  on  Khairbanda  tank^  which  irrigates  a  more  or  less  similar  area,  though 
through  shorter  channels,  is  227  acres  per  M.  eft.,  the  minimum  being  2r3  acres  per 
M  cfi.  It  is  assumed  that  with  the  larger  channels  on  Ramtek  an  average  duly  of  16  acres 
per  M.  eft.  will  be  obtainable,  and  the  quantity  of  water  required  will  consequently 
be  8,000  or  500  M.  eft. 
'^~ 

Rate  of  expansion  of  irrigated  area. — The  past  records  do  not  give  an  indication 
of  what  may  be  expected.  The  area  in  1915  was  the  lowest  recorded  in  five  years,  owing 
to  plentiful  and  late  extension  of  the  rains,  and  further,  seed  distribution  centres  had  not 
been  opened  in  the  Bhandara  area,  until  the  current  year. 

•In  the  year  1914  the  arra  irrigated  was  3,082  acres,  and  while   considerably   less   than 
Kharif  area     the  areas  irrigated  in  the  previous  two  years  (see    marginal 
irrigated       nc'te)  it  appears  to  represent  normal  expansion  up    to    that 
1911  .  a^gg,        year,  and  give  the  starting  point  on  which  future  expansion 

"9'*  ...        4,i7«        may  be  based.     This  latter  is  estimated  to  be    i,ooo    acres 

'9'3  •••        5'S03        in  three  years,  giving  in  all  practically    15  years  for  the  full 

igij  _■■■        j'o3^        development  of  the  Kharif  area.     The  area    anticipated    in 

1916  is  therefore,  3,700. 

Rates. — Up  to  date  the  Kharif  rate  has  been  Rs.  2-8  per  acre.  It  is  assumed  that  it  will 
remain  so  for  the  next  5  years.  In  the  season  of  1921  it  will  be  increased  to  Rs.  3,  and  in 
1926  the  assumption  of  a  further  increase  of  As.    8  will  bring  it  up  to  Rs.  3-8-0  per  acre. 

Rabi. — It  has  already  been  shown  that  the  average  dependable  supplies,  including  due 
allowances  for  all  ordinary  tank  losses,  nre  1,075  M.  eft.,  of  which  Kharif  will  require  500 
M.  eft.  leaving  575  M.  eft ,  available  for  Rabi. 

Wheat  and  Miscellaneous  Rabi. — Under  this  head  the  returns  to  date  have  been 
extremely  low.  In  1915-16  an  area  of  207  acres  were  irrigated,  of  which  100  acres  were 
Hnwra  wheat,  50  acres  late  wheats  (Pissi  and  Pusa  12),  and  the  remainder  miscellaneous 
crops,  such  as  gram,  cotton,  groundnut  (32  acres),  linseed  and  jawari  (16  acres).  The 
future  depends  almost  entirely  on  late  wheat  cultivation,  though  something  may  possibly  be 
expected  of  groundnut,  and  jawari.  It  is  estimated  that  the  expansion  of  wheat  area  will 
be — 1915-16  (actual)  50  acres,  1916-17  500  acres  (based  on  application  for  seed);  and  the 
probable  expansion  in  the  future  will  be  250  acres  per  annum.  Inclusive  of  the  last  two 
crops,  for  which  some  future  is  anticipated,  a  general  expansion  of  300  acres  per  annum 
is  anticipated,  to  a  maximum,  under  the  present  proposals,  of  3,000  acres. 

Cane. — There  does  not  seem  to  be  much  prospect  of  expansion  of  cane.  It  is  a  crop 
requiring,  to  make  it  a  success,  considerable  capital,  and  great  care  and  skill  in  cultivation. 
Facility  for  crushing  is  limited,  as  also  is  the  market  for  chewing  cane.  At  present  it  is 
popular  only  among  a  few  resident  malguzars,  and  so  far  as  small  growers  are  concerned  it 
has  been  a  failure.  It  is  estimated  that  the  expansion  will  be  at  the  rate  of  50  acres  per 
annum,  reaching  a  steady  limit  of  400  acres.  The  area  in  the  current  year  is  60  acres 
approximately.  The  reduction  is  due  principally  to  the  exclusion  of  small  isolated  areas, 
and  also  to  concentration  nearer  to  source  of  supplies. 

Kela. — Expansion  up  to  500  atres  is  anticipated  at  the  rate  of  50  acres  per  annum 
The  area  this  year  is  expected  to  be  about  250  acres.  Kela  is  a  popular  and  valuable  crop, 
the  cultivrttion  of  which  is  understood  by  the  cultivators  generally. 

Fruit  garden  {oranges,  guavas,  etc.). — The  area  last  year  was  180  acres,  and  several 
new  gardens  have  been  laid  out.  Expansion,  however,  is  likely  to  be  slow,  probably  not 
more  than  25  acres  per  annum.  For  the  purpose  of  the  present  estimate,  500  acres  maxi- 
mum is  proposed. 

Misctllaneous  Garden. — The  area  irrigated  last  year  was  165  acres,  and  expansion 
up  to  1,000  acres  is  anticipated  at  the  rate  of  about  100  acres  per  annum. 

Water-nut. — There  is  no  future  for  this  source  of  revenue.  The  area  up  to  date  is 
negligible,  and  it  is  not  included  in  the  general  estimate  of  prospects  of  irrigation  and 
revenue. 

<7^«era/.— In  the  last  three  years  the  figures  of  rabi  irrigation  have  been  practically 
stationary.  The  area  in  1913-14  was  850  acres,  and  since  then  it  has  been  necessary  to 
cut  down  supplies  to  reasonable  figures,  and  introduce  some  definite  system  of  distribution. 
This  was  not  appreciated  in  1914-15,  when  it  was  started,  and  there  was  a  slight  decrease 
of  garden  area  in  1915-16,  which,  by  the  way,  was  compensated  by  expansion  of  the  wheat 
area,  but  I  am  confident  that  the  cultivators  now  appreciate  the  benefit  of  regular  waterings 
and  as  the  large  majority  of  them  now  understands  that  good  crops  (excepting  in  one  or 
two  instances)  can  be  grown  successfully  with  weekly  waterings,  there  is  every  reason  to 
believe  that  the  proposed  rates  of  expanson  will  be  realized. 


Ill 


Rates. — The  following  statement  shows  the  future   water-rates  suggested  :- 


Rabi. 

Cane. 

Kela. 

Orange, 
Guavas,  etc. 

Miscellaneous 
garden. 

Water-nut. 

Up  to  19:5 

I5;l6-2I 

1922-26                       ...                                     ... 

1927 

2 
1 

2 
2 

S&7 

10 

»S 
20 

10 

IS 
20 

6 

6 

8 

10 

6 
6 
8 

10 

8 
8 
8 
8 

Miscellaneous  Revenue. — In  1915-16  the  amount  realized  from  tank  bed  cultivation, 
lease  of  fishing  rights,  and  sales  of  grass,  and  from  other  miscellaneous  sources,  such  as  sales 
of  water,  rent  of  bungalow,  etc.,  amounted  to  Rs.  13,165.  There  is  no  reason  to  anticipate 
any  falling  off  in  this  direction,  and  it  is  expected  that  the  revision  of  method  of  disposing 
of  the  tank  bed,  and  grass  areas  inaugurated  this  year  will  result  in  considerable  increase. 
It  is  estimated  that  the  returns  under  miscellaneous  will  reach  Rs.  15,000  yearly  within  the 
next  5  years,  and  remain  steady  at  that  figure. 

Indirect  Revenue. — In  the  report  by  the  Financial  Commissioner,  embodied  in 
the  revised  estimate  of  the  project,  it  is  estimated  that  the  indirect  revenue  will 
amount,  on  full  development,  to  Rs.  18,733.  The  detail  of  this  estimate  is  shown  in 
margin.  With  regard  to  the  first  two 
items  no  enhancement  of  revenue  has  been 
made  in  the  recent  Nagpur  and  Bhandara 
settlements.  Under  item  3  it  is  unlikely  that 
the  present  proposal  requires  that  more  than 
a  few  hundred,  acres  of  existing  waste  will 
be    brought    under    cultivation.       There    is 

Certainly  a  tendency  to  lay  out  fruit  gardens  in  existing  waste  land.  Of 
and  guava  gardens  there  are  about  450  acres  at  present,  and  expansion 
is  anticipated.     Of  this,  allowing  that  half  will  be    laid    out  on  existing  waste  land,  we  can 

only     count  on  — ^ — =275    as  area    on  which    owner's    rate  may  be  expected,    and    the 

amount  is  trivial.     Up  to  the  end  of  1914-15,    60  acres  of  waste    had    been   brought  under 
cultivation,  yielding  Rs.  30,  and  it  is  not  known  what  further    area 


Rice  area  protected  8,248  —  1305  @  Re.  0-4-0  . 
On  rabi  lioldings,  73,582  @  Re.  0-2-6 
Existing  wasie  likely  to   come   under   cultiva- 
tion,  6000  @  Re.  0-8-0 
Miscellneous 
Avoidance  of  remission 


orange, 
up    to 


Rs. 

".736 

11,497 

This   indirect    rev«> 

3'°°°     nue     cannot      be 

included        under 

direct  revenue :  it 

hat    been  cut  out. 

E.  S.  L.  B. 


1,000 
1,500 


kela 
1,000 


has  bi^en  reclaimed  in  last  year,  1916-17.  For  the  future  garden 
area  as  above,  and  wheat  area  amounting  to  2,000  acres  altogether, 
might  be  treated  in  the  same  manner.     Both  developing  in  6  years. 


275  @  Re.  0-8-0 
1,000  @  Re.  0-8-0 


Say 


Average 


Rs. 

137 
500 

637 
636 

106 


In  the  estimate  of  revenue  anticipated,  I  have  included  the  sums  noted  in  margin  as 
direct  receipts.  They  are  the  shares  of  increased  land  revenue  on  existing  waste  land 
which  is  likely  to  be  brought  under  .cultivation  in  irrigated  crops,  and  1  have  left  the 
column  of  indirect  revenue  entirely  blank. 

It  would  appe,-ir  that  the  last  tvio  items  of  the  abstract  of  Financial  Commissioner's 
estimate  cannot  find  place  in  the  present  estimate. 

Charges. — It  is  estimated  that  the  future  charges  need  not  greatly  exceed  those  of  the 
previous  3  years,  which  show  an  average  of  Rs.  19,077.  The  only  considerable  increase 
anticipated  is  panchayat's  commission,  and  the  future  charges  are  estimated  at  Rs  20  000 
per  annum.  ' 
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APPENDIX  II. 

Comparison  of  proposed  duties  with  those  already  obtained  oa  Remtek  during  the 

season  1915-16. 

The  duty  for  Kharif  has  already  been  discussed. 

Rabi  duty. 

The  propsals  are  : — 

3,000  acres  Rabi  consisting  of  wheat,  gram,  etc.,  at  40     acres  per  M.cft.,  50  M.cft. 

400         ,,  cane  3       ,,  133       „ 

1,000         ,,  garden  6       „  166       „ 

500        „  fruit  garden  10      „  50      „ 

500         „  kela  3  166       „ 


4,400  565  M.  eft. 

It  has  already  been  shown  that  there  will  be  575  M.  eft  available  for  rabi.  Excluding 

ordinary  rabi,  for  which,  owing  to  the  limited  and  scattered  area   to  be  served,  25,000    eft. 

per  acre  is  allowed,  and  should  easily  include  sufficient   provision    for    channel  losses,    we 
have  the  following  average  : 

Area.  Duty.  Duty  x  area. 

400  X                   3  =                             1,?00 

1,000  X                 6  —                        6,000 

500  X                 10  =                        S,ooo 

500  X                  3  -                         '.Soo 


2400  1 3700 

average  duty  per  acre  =  137 

~^  -  57 
The  actual  figures  of  1915-16  were  859  acres  irrigated  at  the  expense  of  184  M.  eft. 
issued  through  the  sluice  between  ist  December  and  31st  May,  and  included  miscella- 
neous supplies  to  Bengal-.N'agpur  Railway,  village  tanks,  channel  losses,  and  waste.  The 
present  system  of  48  hours'  flow  in  channel  had  been  inttodueed  in  January,  the  figures 
being  43  M.  eft.  in  December,  27  M.  eft.  in  January,  and  20  M.  eft.  in  February,  from  which 
it  is  evident  that  30  M.  eft.  of  water  could  have  been  saved,  and  will  be  saved  in  future 
years.  Again,  the  supplies  under  the  revised  system  were  given  on  a  liberal  scale,  the 
object  being  to  shorten  the  period  of  watering  only,  and  a  good  deal  of  waste  occurred  in 
[a)  unnecessarily  heavy  watering,  [b)  additional  discharge  given  to  compensate  losses  in 
bad  water-courses.  The  increased  pressure  on  pats  generally  due  to  the  shortening  of 
period  of  watering  made  leniency  in  the  latter  respect  very  necessary.  1  estimate  that  the 
sum  of  those  losses,  together  with  the  unavoidable  high  percentage  of  losses  in  irrigating 
limited  and  scattered  areas  amounted  at  least  to  the  quantity  which  would  be  required  had 
the  rabi  area  been  miscellaneous  garden,  and  taking  the  gross  figure  of  869  acres  (some 
supplementary  figures  have  been  added  to  the  figures  already   reported)    the    noted    duties 

were: — 

869 

As  per  issues  ...  ... -  47        acres  per  M.  eft. 

184 

As  per  revised  issue,  deducting  wastage  of  869 

30  M.  eft.  in  December  and  January.  —  S"^        acres  per  M.  eft. 

'54 

There  is,  therefore,  every  reason  to  suppose  that  the  figure  of  57  acres  per  M.  eft. 
proposed  on  full  development  of  both  irrigation  and  system  of  distribution  will  easily  be 
maintained,  if  not  improved  upon. 

As  already  noted,  the  actual  figure  included  supplies  to  tanks  and  channel  losses. 
The  latter  will  tend  to  diminish  as  the  channel  banks  settle  and  the  proportion  to  decrease 
as  area  increases.     There  is,  therefore,  ample  margin  in  this  direction  also. 


VI 

Copy  of  letter  No.  2020,  dated  i^fh  August  19 16,  from  the  Deputy  Director  of 
Agriculture,  Southern  Circle,  to  the  Executive  Engtneer,  Kanhan  Irrigation  Division, 
Kamptee. 

I  have  the  honour  to  say  that  1  am  of  opinion  that  the  expansion  in  irrigation  and 
revenue  anticipated  under  Ramtek  tank,  as  outlined  in  the  statement  forwarded  with  your 
letter  No.  4196,  dated  the  6th  August  1916,  is  not  too  optimistic,  except  perhaps  for  gar- 
den crops.  I  should  not  think  there  is  any  chance  whatever  of  the  area  under  'Gardens," 
which  I  take  to  mean  vegetable  gardens,  increasing  by  100  acres  a  year  up  to  a  maximum 
of  1,000  acres  in  8  years.  On  the  other  hand,  I  am  confident  that  the  area  under  fruit 
gardens  will  increase  faster  than  is  anticipated  by  about  50  acres  per  annum. 

A  yearly  increase  of  from  300 — 400  acres  in  the  area  of  rice  irrigated  may  be  reasonably 
expected  as  the  result  of  the  work  now  being  done  in  the  way  of  propagating  and  distribut- 
ing Gurmatia,  a  late  and  very  heavy  yielding  variety,  which  is  dependent  on  irrigation. 
The  area  under  cane  should  increase  by  approximately  50  acres  a  year  if  water  is  given 
for  cane  cultivation  both  in  Bhandara  and  Ramtek.  1  have  no  figures  at  my  disposal  on 
which  to  base  an  estimate  as  to  the  quantity  of  water  likely  to  be  available  for  cane  after 
providing  for  the  anticipated  increase  in  the  area  of  the  other  irrigated  crops  grown  under 
the  tank.  I  am  not  therefore  in  a  position  to  say  whether  it  will  be  possible  to  find  water 
for  400  acres. 

The  rate  at  which  the  irrigated  wheat  area  can  be  increased  will  depend  on  two  factors 
(i)  the  rainfall  between  the  ist  of  November  and  the  ist  of  February,  and  (ii)  the  area  of 
our  later  and  better  varieties  of  wheat  grown.  I  anticipate  that  in  five  vears  there  will  be 
at  least  2,000  acres  under  tiie  new  varieties,  but  whether  they  will  irrigate  such  a  large  area 
or  not  is  somewhat  doubtful,  though  1  am  inclined  to  believe  that  they  may,  if  the  seasons 
are  suitable  and  if  our  system  of  seed  distribution  proves  to  be  as  successful  as  we  antici- 
pate. 

No.  4473. 

Dated  Kamptee,  the  igfh  August  1916. 

Copy  is  forwarded  to  the  Superintending  Engineer,  Western  Irrigation  Circle,  Central 
Provinces,  with  reference  to  this  office  No.  4403,  dated  i6th  August  1916. 

A  higher  rate  of  expansion  of  the  fruit  (orange)  garden  area  would  be  very  accept- 
able as  the  duty  is  more  favourable,  vts.,  10  acres  per  M.  eft.  for  orange  as  compared  with 
6  acres  per  M.  eft.  for  miscellaneous  garden,  but  so  far  as  revenue  is  concerned,  the  gain 
on  one  will  practically  compensate  the  loss  on  the  other. 

In  consideration  of  the  market  question,  the  prospect  for  oranges  which  can  be  grown 
for  a  distant  market,  once  established,  are  probably  greater  than  those  of  miscellaneous 
garden  for  which  a  more  or  less  local  market  is  essential. 

The  question  of  supplies  of  water  have  been  fully  discussed  in  my  note,  and  there 
appears  to  be  ample  for  increase  of  orange  area  as  against  less  increase  than  I  have 
proposed  under  miscellaneous  garden. 


G.  H.  FORREST, 
Executive  Enoineer, 
Kanhan  Irrigation   Division. 
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RAMTEK  RESERVOIR  PROJECT. 
Part  I. 

Summary  of  the  eitimated  direct  charges  to  Capital  Account. 


Year. 

Works. 

Establish- 
ment. 

Tools  and 
Plant. 

Total. 

Less  receipts 
on  Capital 
Account. 

Net  total. 

I 

2 

i 

3 

4 

5 

6 

1     ' 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Viist, 

igo6-o7 
1907-06 

70,110 

14.73a 

20,78s 

1,05,627 

1,05,627 

S«cood, 

3.21,970 

73.970 

12,291 

4,08,231 

8 

4,o8,aa3 

ThW, 

1908-og 

6,0S,3S0 

i.28,7S' 

".»SS 

7,45,356 

J* 

7.45.222 

Powth, 

igoQ-io 

6.43.'3i 

1,07,724 

2,339 

7.53.194 

856 

7.52,338 

Fifth, 

1910-11 

3.24,806 

68,67s 

—662 

3.92.819 

2.795 

3.90.034 

Sixth, 

1911-12 

1,76,140 

39,666 

2,345 

2,18.152 

3,»9« 

2,14,961 

Seventh, 

1912-13 

7°.499 

13.974 

78S 

85.258 

... 

85,358 

lishth, 

V 

191314                             - 

32,100 

1 

6.196 

-3.406 

34,890 

34.890 

Total 

32,44.106 

4.53,(588 

45.633 

27,43.427 

6,884 

27.36.543 

RAMTEK  RESERVOIR  PROJECT. 
Part  II. 
Summary  of  the  estimated  indirect  charges  to  Capital. 


Capitalization  of 

Charges  for  Leave 

Year. 

Land  Bevenue 

and  Pension 

Total. 

abated. 

Allowances. 

I 

2 

3 

4 

Rs. 

Rs. 

Rs. 

First,        1906-07 
Second,    1907-08 

2,062 

3,0^ 

... 

•0,356 

10,356 

Third,      1908-09 

18,025 

18,025 

Fourth,     1909-10 

125 

15,081 

15,206 

Fihh,        1910-M 

78,239 

9.615 

87.854 

Sixth,        1911-12 

5.553 

5.553 

Seventh,    1913-13 

«,956 

Eighth,     1913-14 

375 

867 

1,242 

Total 

78.739 

63,515 

I 

142,2s-* 

'V,  B. — The  figures  in  column  3  are  calculated  at  14  per  cent,  on  the  corresponding  figures  in    column  3  of  Part  I. 

Note. — The  differences  between  the  figures  shown  in  Parts  I  and  II  above,  and  the  Completion  Report  for  this  Project  are 
dae  to  the  expenditure  shown  in  the  former  being  up  to  end  of  March  1914,  which  includes  adjustments  in  March  final  accounts,  and. 
that  in  the  latter  to  end  of  February  1914. 


vm 


P.  W.  Form  No.  155. 


RAMTEK  RESERVOIR  PROJECT. 
Part  III. 
Estimate  of  growth  of  Irrigation  and  Revenue  Receipts  and  Charges. 


Year. 


Fourth 

Fifth, 

4910-11 

Sixth, 

1911-12 

Seventh, 

i9«*-i3 

Eighth, 

1913-14 

Ninth, 

>9M->S 

Tenth, 

1915-16 

Eleirenth, 

■     1916-17 

Twelfth, 

1917-18 

Thirteenth,  1918-19 
Fourteenth,  1919-20 
Fifteenth,  1920-21 

Sixteenth,  1921-22 
Seventeenth,  ig22>23 
-■tghteenth,  1923-24 
Nineteenth,  1924-25 
Twentieth,  1925-26 
Twenty-first,  1926-27 
Twenty-second,  1927-28 
Twenty-third,  1928-39 
Tventy-fourth,  1929-30 


Irrigated 
area  at 

end  of 

year. 


Revenue  Receipt  sand  Charges. 


Gross  Revenue  due  to  works. 


Direct 
receipts. 


Enhanced 

Land 
Revenue 

or 
\  ndirect 
Revenue. 


Total. 


Acres. 


Rs. 


.*7' 

S.460 

3,7Sa 

3.503 

4,802 

i8,s68 

6,353 

23.901 

3,92' 

20,044 

2;94o 

21,59° 

4,910 

28,810 

S,73S 

31.970 

6,660 

SS.380 

7.48s 

38,540 

8,3»o 

41.700 

9.23s 

SS.S50 

9,710 

58,200 

10,17s 

60,700 

10,700 

62,900 

11,02s 

64,000 

n,3So 

76,000 

1 1.775 

77.650 

12,100 

78,950 

12,400 

80.000 

Rs. 


30 


Charges, 
both  direct 
and  indirect, 
against 
Revenue 
Account. 


Rs. 


5.460 
3.503 
18,368 
23,901 
20,074 
a  1.590 
38,810 
31.970 
35.380 
38.540 
41,700 
5S.S50 
58,200 
60,700 
62,900 
64,000 
76,000 

77.650 
78,950 
80,000 


Net  revenue  due  to  works. 


Including 
enhanced 

Land 
Revenue. 


Rs. 


34 
1,286 
8,169 
15.414 
23.83s 
16,819 
20,000 
20,000 
30,000 
20,000 
20,000 
20,000 
30,000 
20,000 

20,000 
20,000 
20,000 
20,000 
20,000 
20,000 


Excluding 
enhanced 

Land 
Revenue. 


Remarks, 


Rs. 


5.436 
3,217 

10.399 

8.487 

—3,761 

4.771 
8,8to 
11.970 
15,380 
18,540 
21,700 

35.55° 
38,200 
40,700 
49,900 
44,000 
56,000 
57.650 
58,950 
60,000 


Rs. 


S.436 

2,217 

10.399 
8,487 
—3.761 
4.771 
8,810 
1 1,970 
15,380 
« 8,540 
21,700 

35.55° 
38,200 

40,700 
43,900 
44,000 
56,000 
57.650 
58,950 
60,000 


IX 

RAMTEK  PROJECT. 

Part  IV. 

Estimate  of  net  financial  results  of  ten  years  after  the  probable  date  of  completion 

of  the  work. 


Year. 


Direct 

Capital 

outlay 

during  the 

year. 


First,  1906-07 

Second,  1907-08 

Third,  1908-09 

Fourth,  1909-10 

Fifth,  jgio-ii 

Sixth,  1911-12 

Seventh,  1913-13 

Eighth,  «9i3-'4 

Ninth,  I9>4-IS" 

Tenth,  1915-16 

Eleventh, 

Twelfth,  1917-18J 

Thirteenth,  1918-19 

Fourteenth,  1919-20 

Fifteenth,  1920-21 

Sixteenth,  1931-23 

Seventeenth,  1933-23 

Eighteenth,  1933-24 

Nineteenth,  1924-25 

Twentieth,  1935-26 

Twenty-first,  1926-27 
Twenty-second,  1927-28 

Twentyi-third,  1928-39 
Twenty-fourth,  1929-30 


f 


't  Chargeable    to     open  • 

,       I      capital  account, 
1916-17  I  ' 


Net 


Rs. 
1,05,627 
4,08,323 
7.45.282 

7.58.338 

3.90,024 

2,14,961 

85,258 

34.890 

« 4.653 

— 3'34S 
2,500 
1,800 


Direct 

Capital 

outlay  to 

end  of 

year. 


Simple  inter 
est  at  4 
per  cent 

On 
Capital 
outlay  to 
end  of  pre- 
vious year 
plus  half 
outlay  dur- 
ing the 
year. 


Rs. 

S.«3.8so 
13,59,072 
20,11,410 

34,01,434 
26,16,395 
27,01,653 
27.36,543 
a7,S>,»96 

27.47,851 

27.50,35' 

27,52.  «5" 
27,52,  >5i 
27,52,' 5« 
27,52,  IS* 
27.52.' 5« 
27.52,151 
27.52,151 
27,52,151 
27,52,151 
27,52,151 
27,52,151 
27,52,15' 
27.52,151 


Net  reveune, 
including 
enhanced 

Land 

Revenue, 

column  7  of 

Part  in. 


Simple 
interest  less 
net  revenue. 


27.52,5'  1 


Rs. 

i3i5 
10,568 

29,998 
54.911 
74,5" 
85.328 
93,066 
92,130 
96,014 

96.233 

1,09,964 

1,10,050 
1,10,086 
1,10,086 
t, 10,086 
1,10,086 
1,10,086 
1,10,086 
t,io,oS6 
1,10,086 
i,io,oS6 
1,10,086 
1,10,086 
1,10,086 


Rs. 


21,75,610 


5,436 
2,217 

10.399 

8,487 

—3.761 

4.771 
8,810 

11,970 
'5,380 
18,540 
21,700 
35.550 
38,200 
40.700 
42,900 
44,000 
56,000 
57.650 
58,950 
60,000 


5.37,899 


Rs. 
1,815 
10,568 
29,998 
54,911 
69,07s 

83,111 
83,667 

83,633 
99,775 
91,463 

1.01,154 
98,080 
94,706 
91,546 
88,386 
74,536 
71,886 
69486 
67,^86 
66,086 
S4,o86 
52.436 
51.136 
50,086 


Net  revesu* 

less  aim^ 

interest. 


16,37.711 


G.  H.FORREST, 

Executive  Engineer, 

Kanhan  Division, 
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Note,  dated  the  30th  September  1915,  by  the  Hon'ble  Mr.  H.A.  Crump,  C.S.I.,  I.C.S., 
Financial  Commissioner,  Central  Provinces,  on  the  Completion  Report  of  the 
Ramtek  Tank. 

As  the  Notes  bv  all  the  officers  on  the  Project  show,  the  Ramtek  Project  in  its 
present  form  is  a  failure.  It  does  not  till,  and  the  results  of  irrigation  obtained  are  not  in 
accordance  with  the  forecast  framed  by  Revenue  Officers,  when  it  was  designed. 

So  far  as  kharif  and  sugarcane  are  concerned,  the  estimate  of  the  Revenue  Officers 
would  be  fulfdled,  if  water  were  available,  and  I  have  no  doubt  that  rates  as  high  as  Rs.  4 
per  acre  for  rice  and  Rs.  20  per  acre  for  cane  could  be  obtained  ultimately. 

The  estimate  of  rabi  irrigation  has  not  been  reached,  and  all  the  notes  of  present 
officers  show  that  it  is  very  doubtful,  whether  apart  from  sugarcane  and  garden  and 
fruit  crops,  there  is  any  likelihood  of  rabi  irrigation  developing.  It  must  be  remembered 
that  the  growing  of  rabi  crops  with  irrigation  is  but  little  practised  in  any  part  of  these 
Provinces,  and  that  the  experiments  of  the  Agricultural  Department  carried  out  at  the 
Tharsa  Farm  in  this  area,  have  (ailed  to  find  a  really  successful  method  of  using    irrigation  , 

for  wheat,  or  a  rabi  crop  which  is  suited  to  the  tract  and  requires  irrigation. 

The  Agricultural  Department  may  be  able  to  solve  this  problem,  but  for  the  present 
the  project  will  have  to  rely  entirely  on  kharif  and  cane  and  garden    crops  for  its    revenue. 

As  at  present  designed,  i  agree  with  the  Commissioner  that  we  cannot  expect  more 
than  10,000  acres  of  kharif  and  3,000  acres  of  garden  crops,  which  may  ultimately  yield  us 
an  income  of  Rs.  80,000  when  the  people  are  satisfied  that  water  for  this  area  can  be  really- 
guaranteed. 

2.  The  portion  of  the  tract,  which  the  project  commands,  that  yields  the  largest 
return,  is  that  along  the  Sur  river,  and  in  the  Bhandara  district.  The  project  at  present 
has  no  left  bank  channel  on  the  Sur  river,  but  a  cursory  examination  of  the  soils  and 
cropping  of  the  area  which  such  a  channel  would  command  leads  me  to  the  conclusion  that 
there  is^scope  for  the  extension  of  irrigation  by  the  construction  of  such  a  channel,  if  addi- 
tional water  could  be  made  available. 

The  note  by  the  Chief  Engineer  shows  that  the  cost    of   bringing    additional  water  a  less  costly  aH< 
from  thePench  river,  would  be  Rs.  22,12,994.     To  this  would  have  to   be  added   the   cost     native  might   ' 
of  increasing  the  storage  area  of  the  tank,  and  the    cost  of   construction   of   the   left    bank     f?"nd,    investig 
channel,  neither  of  which  have  yet  been  estimated.     The  Note  by  the    Director    of    Agri-     "and"*   *'''^ 
culture  discusses  this  question,  but  the  details   are    not    sufficiently    accurate  to  enable  ^me       ^"  * 
to  give  a  final  opinion.     I  believe  that  it  would  be    possible    to    command    at    least  15,000  A.J.  Wadu 

acres  of  rice  land  in  the  new  area  which  this  channel  would  tap,  and  which  is  at  present 
very  poorly  protected  again.st  drought.  Now  the  additional  expenditure  involved  in  this 
connection  with  the  Pench  river  and  the  construclion  of  a  left  bank  channel,  should  be 
regarded  as  a  new  project,  for  we  are  already  committed  to  the  existing  project  and  its 
prospects,  and  it  appears  to  me  to  have  sufficient  promise  to  deserve  further  investigation. 
Its  value' as  a  protective  work  would  be  high,  and  it  is  possible  that  it  might  prove  a 
productive  work. 

Note,  dated  the  Sth  August  iQiS,  by  Mr.  R.  H.  Tickell,  CLE.,  M.I.C.E ,  Chief 
Engineer,  Irrigation  Branch,  Central  Provinces,  on  the  Completion  Report  of  the 
Ramtek  Tank. 


The  work  has  been  fully  reported  on  by  the  Executive  Engineer  and  Superintending 
Engineer,  and  as  from  an  engineering  point  of  view  it  is  a  failure,  it  is  necessary  to 
explain  the  reasons  for  it  and  at  the  same  time  to  suggest  improvements,  so  that  we 
may  get  the  best  possible  value  for  all  the  expenditure  that  has  been  already  incurred, 
and  in  order  that  this,  one  of  the  first  major  works  attempted  in  the  Central  Provinces, 
may  not  affect  the  reputation  of  the  Central  Provinces  as  a  tract  for  irrigation  works. 

2.  The  work  was  originally  recommended  to  be  taken  up  by  the  Famine  Commis- 
sion for  a  cost  of  about  1 2' lakhs  of  rupees,  and  had  expenditure  been  restricted  to  this, 
or  even  less,  a  far  better-proportioned  scheme  might  have  been  designed.  Unfortunately^ 
however,  a  most  ambitious  work  costing  29  lakhs  of  rupees  has  been  constructed  under 
very  incorrect  assumptions,  and  the  resulting  disappointments  are  greatly  intensified. 

3.  The  initial  fault  is  that  the  tank  is  needlessly  large. 

The  catchment  area  is  82  square  miles  and  the  mean  annual  rainfall  is  44-9  inches.  In 
the  Central  Provinces  it  is  usual  to  design  small  tanks  with  a  capacity  not  greater  than  50 
per  cent  of  the  normal  flow-off.  Had  this  safe  rule  been  adopted  the  size  of  the  tank 
would  have   been    1,700    m.  eft.     For   a   large   tank  like   this  40  to  45  per  cent  of  normal 


flow-off  would  have  been  better.  Referring  to  the  table  of  storages  obtained  in  the 
3  years,  191 1,  1912  and  1913,  given  in  paragraph  6  of  the  Superintending  Engineer's  note, 
the  storage  obtained  is  as  follows  :  — 

M.Cft. 

in  191 1  ...  ...  ...  1,582 

1912  ...  ...  ...       ifigz 

and  in  1913  ...  ...  ...         1,313 

The  mean  of  3  years  is  1,529  m.  eft.  of  which  1,450  m.  eft.  would  have  been  available 
for  irrigation. 

4.  The  duty  assumed  in  the  project  was  48,000  acres  to  be  irrigated  with  4,059  m.  eft. 
which  is  equivalent  to  11  "8  acres  per  m.  eft.  This  is  not  an  incorrect  duty  to  assume,  and, 
bad  the  tank  always  filled,  it  might  have  been  worked  up  to,  so  long  as  the  area  of  sugar- 
cane and  garden  crops  was  not  too  great,  and  provided  the  channels  were  designed  to 
irrigate  as  near  the  tank  as  possible.  This  seems  to  be  a  somewhat  incorrect  statement 
to  make  if  the  actual  duty  obtained  to  date  is  considered.  Thus  in  3  years  with  an 
average  annual  storage  of  1,529  m.  eft.  the  average  annual  irrigation  has  been  5,022  acres, 
equivalent  to  33  acres  per  m.  eft.  The  reason  for  this  low  duty  is  undoubtedly  the  enor- 
mous waste  that  occurs  in  trying  to  irrigate  with  an  average  of  1,529  m.  eft.  an 
area  designed  for  4,058  m.  eft.,  the  difficulties  of  the  problem  being  further  increased 
by  the  fact  that  the  Ramtek  Canal  is  designed  to  irrigate  only  52  per  cent  of  the  cuiturable 
commanded  area  of  the  tract.  The  result  is  that,  if  only  5,022  acres  are  irrigated  out  of 
a  tract  containing  92,493  acres,  it  means  that  only  5J  per  cent  of  the  commanded  tract 
is  irrigated. 

It  is  obvious  therefore  that  enormous  loss  must  occur  before  water  reaches  the  distant 
fields,  which  in  some  cases  may  be  24  miles  from  the  tank. 

5.  The  work  therefore  may  be  said  to  be  a  failure  because  it  is  badly  proportioned, 
and  the  light  of  subsequent  experience  shows  that  for  a  catchment  area  of  82  square  miles 
we  should  have  designed  a  tank  of  1,736  m.  eft.  with  about  1,650  m.  eft.  available  for 
irrigation.  The  duty  of  irS  acres  per  m.  eft.  would  have  given  an  irrigated  area  of 
19,470  acres  to  be  irrigated,  and  the  cuiturable  commanded  area  should  not  have 
exceeded  this  by  more  than  25  per  cent,  i.  e.,  the  irrigated  tract  should  have  been  restricted 
to  about  24,000  to  25,000  acres. 

The  cost  of  such  a  scheme  should  have  been  about  9  lakhs  of  rupees,  and,  assuming 
that  the  net  revenue  would  have  been  Rs.  3  an  acre,  the  profits  would  have  been  about 
Rs.  58,000  for  9  lakhs  expenditure,  equivalent  to  about  6 J  per  cent.  Even  if  only  6,000  acres 
were  irrigated  the  result  would  not  have  been  objectionable  for  a  protective  work. 

6.  In  justice  to  the  local  engineers  it  must  be  pointed  out  that  in  June  igo4  the 
Superintending  Engineer,  Mr.  Harriott,  was  careful  to  take  the  advice  of  the  Inspector- 
General  of  Irrigation  (Mr.  Preston)  in  fixing  the  capacity  of  the  tank  during  a  visit  to 
Simla.  In  No.  744-I.,  dated  the  30th  May  1907,  the  Secretary  to  the  Government  of  India 
in  the  Public  Works  Department  forwarded  a  note,  by  Mr.  (now  Sir  John)  Benton,  for 
guidance  in  designing  Irrigation  Works.  In  paragraph  8  of  that  note  Sir  John  Benton 
advised  that  tanks  should  be  designed  to  hold  the  full  normal  flow-off. 

The  Ramtek  tank,  assuming  an  average  rainfall  of  44*9  inches,  would,  according  to 
Binnie  (the  authority  on  the  subject  whose  percentages  are  followed  in  the  Central 
Provinces)  have  had  a  normal  flow-off  of  3,501  m.  eft.  The  tank,  as  accepted  by 
Mr.  Preston,  was,  however,  constructed  to  hold  4,138  m.  eft.,  equal  to  118  per  cent  of 
Binnie's  normal  flow-off,  while  events  hava  proved  that  it  should  have  been  designed  for 
45  to  50  per  cent  of  the  normal  flow-off. 

It  would  seem  therefore  that  the  advice  given  in  the  Public  Works  Department 
Circular  already  referred  to  needs  revision,  and  this  is  I  think  fully  admitted  by  Mr.  Nether- 
sole  the  present  Inspector-General. 

7.  Fortunately,  however,  Ramtek  tank    can  be  made   efficient   if  a  supply   channel  is 
constructed  to  it  from  the  Pench  river.     Such  a  channel  has  been  designed    and    estimated, 
but  it  could  only  be  taken  up  as  a  commercial   success   if   constructed   in    conjunction  with 
the  right  bank  canal    of   the    Lower  Weinganga   Canal,  or  as   it  may  more   correctly  be 
named  the  Kanhan  Canal,  which  is  now  being  surveyed. 

The  feeder  channel  has  been  fully  surveyed  and  estimated. 

It  is  17  miles  long,  and  has  a  designed  capacity  at  Head  of  600  cusces,  which  would 
be  sufficient  to  entirely  fill  the  Ramtek  tank  in  4  weeks. 

The  canal  goes  through  extremely  difficult  ground  and  needs  7  tunnels  of  200  to  500 
feet,  and  one  tunnel  nearly  4,000  feet  in  length.  It  taps  the  Pench  river  near  the  village  of 
Soorera,  and  takes  off  from  it  at  a  canal  bed  level  119  feet  above  the  lowest  part  of  the 
river. 


5 

The  cost  of  the  Canal  and  Head  VVorks  is  as  follows  :— ' 

Rs. 

Cost  of  Canal 

Proportional  share  of  Head  Works 

I— Total  Works 
II — Establishment 
III— Tools  and  Plant 
IV — Keceipts  on  capital  cost 


Capitalization  of  abatement  of  Land  Revenue 
Leave  and  Pension  allowances 


If  therefore  the  supply  channel  is  ever  made,  the  total  cost  of  the  Ramtek  canal 
^vould  be  increased  from  Rs.  29,07,858  to  Rs,  51,20,852.  There  is  no  doubt  that  the 
irrigation  of  34,000  to  48,000  acres  would  be  possible,  and  applying  somewhat  lower  rates' 
than  those  ^iven  by  the  Financial  Commissioner  in  his  Note,  dated  the  30th  September  1915, 
We  may  anticipate  a  revenue  of — 


... 

-         9.4478' 
8,05,769 

•  ■■                                                              ■ 

••       I7S0.SS' 

3,72,916 

26,017 

-1,875 

Total  Direct  Charges 

'3177 
52,208 

21,47,609 

Total  Indirect  Charges 

65,385 

Grand  Total 

•• 

22,12,994 

Rs. 


S4.000  acres  kharif  at  Rs.    4  an  acre 
2,000  acres  garden  at  Rs.  lo       do. 
2,000  acres    cane   at  Rs.  10       do. 
6,000    acres    rabi   at  Rs.    4       do. 

Total    34,000  acres  Irrigation 

Working  expenses,  34,000  acres,  at  Re  0-12-O 


equivaletit  to  about  Rs.  26  per  cent  on  the  total  cost. 


96,000 

20,000 

20,000 

..,         24000 

Net  Revenue 

...      1,60,000 
...     -25,560 
...      1,34, SOO 

Another,  and  more  favourable,  Way  of  looking  at  the  proposal  is  that  by  an  expendi^ 
ture  of  Rs.  22,12,994  the  revenue  of  the  tank  can  be  increased  from  Rs,  22,000  to 
Rs.  1,60,000,  i.  e.,  by  Rs.  1,38,000,  so  that  about  6"2  per  cent  can  be  anticipated  on  the 
Suggested  additional  expenditure. 

8.  It  remains,  therefore,  for  the  Revenue  Officers  of  the  District  to  say  whether  they 
recommend  additional  expenditure,  as  indicated,  to  restore  the  tank  to  the  efficiency 
originally  contemplated.  It  is  certain  that,  with  a  supply  channel  from  a  large  river  like 
the  Pench,  the  tank  would  always  fill  with  4,138  m.  eft.  and  the  irrigation  of  34,000  to 
48,000  acres  of  land  would  be  possible.  I  have  suggested  34,000  acres,  instead  of  the 
48,000  originally  estimated,  as,  if  sugarcane  and  gardens  extend  to  4,000  acres,  the  area 
irrigated  would  be  less  than  48,000  acres,  but  the  revenue  would  not  be  much  affected. 


Completion  Report  by  Mr.  H.  W.  Hallifax,  Executive  Engineer, 
of  the  Ramtek  Reservoir. 


The  Reservoir  is  situated  26    miles    north-east  of    Nagpur    in    the    Ramtek  Tahsil    of 
the  Nagpur  District  of  the  Central  Provinces. 

Site  of  the  Tank.  ^^ 

[a]   The  site  for  the  bund  is  unusually  lavourable,  consisting  of  a  fairly    narrow  cleft 
in  a  straight  line  of  hills. 

(3)  The  basin  of  the  tank  slopes  gently  towards    the    north    providing  a   large  area 
for  the  waterspread — while  on  the  east  a  long  flank  dam  is  necessary. 

[c]  The  area  under  command  is   bounded  by   the   Sur   river  on   the  east,  the  Sand 
Naddi  on  the  west,  and  the  Wainganga  river  on  the  south. 

2.     The  natural  advantages  of  the  site  attracted  attention  as  early  as   1867-68  when  a 

Historical  scheme  was  mooted,  and  after  some  correspondence  it  was  decided 

in  1874  by  the  Government   of  India   "not  to   undertake   at  that 

time  irrigation   schemes   in  the  Central   Provinces  when  there  seemed   so  little  chance  of 


either  finding  sites  where  works  could  be  constructed  at  a  n)oderate  cost  or  of  obtaining 
remunerative  water  rates".  Eventually  in  igoi — 03  the  project  was  brought  before  the 
Indian  Irrigation  Commission  and  was  reviewed  favourably  by  them  as  an  experimental 
work.  The  remarks  of  the  Irrigation  Commission  in  para.  350  of  Part  II  of  their  report 
are  as  follows  : — 

"  We  have  been  struck  by  the  fact  that  the  local  authorities,  keen  as  they  are,  after 
the  experience  of  the  la.st  few  years,  on  the  extension  of  irrigation  in  other  tracts,  are 
doubtful  as  to  the  advisability  of  carrying  out  the  Ramtek  project,  which  in  its  present  form 
is  estimated  to  cost  not  more  than  about  12  lakhs,  and  to  protect  some  32,000  acres,  one- 
half  of  which  is  under  lice  cultivation.  They  admit  that  in  addition  to  the  rice  land  there 
is  a  considerable  area  under  garden  cultivation  that  much  of  the  black  soil  which  is  com- 
manded is  probably  more  suited  for  rice  than  for  wheat,  and  that  some  of  the  villages  did 
suffer  a  good  deal  during  the  famine.  But  they  think  that  it  is  of  far  greater  importance  as 
a  matter  of  protection  against  famine,  to  construct  storage  work?  within  the  rice-grovvint^ 
districts,  than  to  extend  irrigation  to  a  tract  which,  as  a  whole,  was  not  severely  distressed 
in  the  late  famine,  while  doubts  are  still  entertained  as  to  whether  water  will  be  taken 
outside  the  rice  area. 

"We  do  not  desire  to  recommend  the  construction  of  this  work  in  preference  to  others 
which,  in  the  opinion  of  the  revenue  and  local  authorities,  are    more    urgently    needed   foi 
purposes  of  protection,  but  we  hope  nevertheless  that  it  may  be  possible  to  take  it  up  at  no 
distant  date. 

"  In  spite  of  the  doubts  as  to  the  suitability  of  the  black  cotton  soil  for  irrigation,  the 
project  appears  to  us  to  involve  less  financial  risk,  in  proportion  to  its  cost,  Ihan  anv  other 
that  has  been  laid  before  us  ;  and  it  would,  if  carried  out,  afford  important  and  probably 
conclusive  evidence  as  to  the  value  of  irrigation  in  the  certain  varieties  of  black  soil. 

"  It  may  be  added  that,  if  its  execution  should  be  justified  either  as  productive  or 
protective  work,  it  may  be  possible  to  proceed  with  some  confidence  with  the  larger  and  more 
important  Pench  scheme,  of  which  the  Ramtek  project  is  but  a  part,  but  which  it  is  im> 
possible  to  recommend  until  experience  has  been  gained,  on  a  smaller  but  conclusive  scale, 
as  to  the  value  of  irrigation  in  this  portion  of  the  Nagpur  plain. 

"  The  project  being  more  or  less  ready  could  be  submitted  at  an  early  date,  though  as 
noted  above  it  was  not  recommended  by  the  local  authorities  as  a  protective  work  but  was 
taken  up  purely  as  an  experimental  work  to  test  the  possibilities  of  irrigation  in  this  tract." 

In  letter  No.  1623-C.-W.-I.,  dated  the  3rd  December  1903,  the  Government  of  India  call- 
ed for  the  opinion  of  the  Local  Administration  as  to  whether  the  project  which  was  prepared 
in  1867-68  should  be  sanctioned  as  originally  submitted  or  in  a  modified  form.  It  was  eventually 
decided  after  a  committee  had  considered  the  matter  and  the  Superintending  Engineer  had 
discussed  it  with  the  Inspector-General  of  Irrigation  that  the  original  proposals  should  be 
reconsidered  with  slight  modifications.  The  estimate  was  submitted  to  the  Government  of 
India  with  Central  Provinces  Public  Works  Department  letter  No.  21 — 2231,  dated 
the  Qth  March  1905,  and  was  sanctioned  as  a  protective  work  for  Rs.  17,15,773  by  the 
Secretary  of  State  for  India  under  paragraph  3  of  despatch  No.  66  which  was  communi- 
cated to  this  Administration  in  Government  of  India  letter  No.  171 — I,  dated  the  6th  February 
1906. 

(a)  It  was  first  intended  to  build  a  masonry  dam  on  the  Sur  river.  The  site  appeared 
favourable  for  such  a  work  and  was  well  reported  on  by  Sir  T.  Holland,  Director  of 
the  Geological  Survey,  but  when  the  actual  excavation  for  the  foundations  was  well  in  hand 
the  bed  was  found  to  consist  of  thin  layers  of  rock  a  good  deal  cracked  and  separated 
by  layers  of  earth.  The  foundation  trench  was  carried  deeper  than  allowed  for  in  the 
estimate  but  the  same  condition  of  affairs  was  found  to  exist  as  far  as  the  work  went. 
The  matter  was  then  represented  by  Mr.  G.  M.  Harriott,  then  Superintending  Engineer,  to 
the  Government  of  India,  vide  Central  Provinces  Public  Works  Department  No.  4 — I-i  1 10, 
dated  the  25th  February  1907,  and  in  telegram  No.  333-W.,  dated  the  5th  March,  1907, 
permission  was  givea  by  the  Government  of  India  to  substitute  an  earthen  dam  for  the 
masonry  dam. 

{b]  A  complete  revision  of  the  estimate  was  necessitated  during  construction  due  to 
the  following  main  reasons  : — 

(i)  Necessity  for  constructing  the  main  dam  of  the  reservoir  as  an  earthen  embankment 
instead  of  as  a  masonry  dam  after  considerable  work  had  been  done  in  con- 
nection with  the  masonry  dam. 

(ii)  The  manganese  mining  industry  in  the  vicinity  of  the  work  which  started  in 
1901  and  was  in  a  most  flourishing  state  at  the  time  work  on  this  project 
was  started  in  igo6,  created  a  great  demand  fcr  labour  and  consequent  higl^ 
rates,  so  that  the  estimate  as  it  stood  was  quite  insufficient  for  the  work. 


(iii)  Omission  of  provision  for  much  work  uliichliad  to  be  done.  Tlie  number  of 
masonry  works  on  the  distributaries  had  been  under  estimated,  and  the 
maintenance  of  the  tank  during  the  period  of  its  construction  had  not  been 
provided  for.  As  construction  advanced,  further  distributaries  had  to  be 
added  and  extra  berms  were  added  to  the  earthwork  of  the  channel  banks 
as  well  as  of  the  dams  to  cover  the  normal  line  of  saturation  through  them. 

(iv)  Tiie  direction  of  the  spill  channel  had  to  be  changed  so  as  to  deliver  tlie  surplus 
water  at  a  point  where  the  rock  in  the  nalla  was  of  better  quality  than  at 
the  place  originallv  selected.  The  change  though  quite  unavoidable 
had  involved  several  heavy  masonry  works. 

(v)  For  land  compensation  a  rate  of  Rs.  20  per  acre  vfAS  allowed  in  the  orii^inal 
estimate  on  cultivated  land,  but  prices  have  risen  so  greatlv  since  the  figures 
were  given  that  the  rales  allowed  proved  quite  inadequate  and  had  to  be 
raised  to  Rs.  30  per  acre. 

(c)  In  the  year  tgio  a  revised  estimate  amounting  to  Rs.  27,30,313  for  works  only 
and  Rs.  29.07,858  including  direct  and  indirect  chargts  was  submitted  tu  Government  of 
India  with  Central  Provinces  Public  Works  Depariment  No.  3391,  dated  the  22nd  July 
1910,  and  forwarded  to  the  Secretary  of  State  for  India  with  Government  of  India 
No.  36-P.-W.,  dated  the  29th  December  igio.  This  estimate  was  sanctioned  by  the 
Secretary  of  State  for  India,  vide  letter  No.  7-P.-\V.,  dated  thp  24th  February  191 1,  copy 
received  with  Government  of  India  No.  432-I.,  dated  the  27th  March  191 1. 

(d)  The  work  was  started  in  1906,  two  special  Sub-Divisions  being  formed  for  its 
construction,  one  for  the  Head  Works  with  head  quarters  at  Khindsi  near  the  site  of  the 
main  dam,  and  the  other  for  the  distributaries  with  head-quarters  at  Tharsa  about  [2  miles 
from  the  Head  Works  Sub-Division.  The  work  was  finally  completed  in  1913.  During 
construction  the  work  was  hampered  to  a  great  extent  owing  to  the  repeated  outbreak  of 
cholera  a;nong  the  work  people,  and  difficulty  in  obtaining  labour  due  to  the  development 
of  the  manganese  mining  industry  in  the  close  vicinity  of  the  works. 

3.     The  following  are    the    chief    details    of    the    scheme    as 
constructec} : — 


Dct.iils  of  the  scheme. 


Catchment  area  ..  , 

Mean  "nnual  monsonn  rainfall 
Mean  monsoon  yield  ... 

Gross  storage  capacity 
Storage  availal^le  for  irriyation 

Maximum  area  it  is  proposed  to  irrigate 

Cultivated  and  culturable  area  commanded 
Water  spread  area 

L.  S.  L. 

F.  T.  L. 

H.  F.  L. 


82 


sq.  miles. 


4467  inches. 

3,46998  m  eft. 

4, 1 38' n  7  m.  eft. 

4,058  847  m.  eft. 
Khanf        24  000  acres. 
Rabi  24,000      „ 


Top  of  embankment 
Length  of  embankment 


Maximum  height  of  embankmen 
Maximum  depth  of  water  stored  ... 
Length  of  waste  weir 


cnt..  \ 


r 


L 


Maximum    discharge  at  waste  weir.-{ 
Maximum  discharge  from  sluice  ... 
Total  length  of  distributaries 


92.493 

acres. 

229 

m.  fq.  ft. 

996-51 

I 

,0396 1 

l„044-6i 

* 

I, 

05061  (Main  dam.) 

I. 

,049  61  (F'ank  dam.) 

Main 

7S2 

Feet. 

Flank 

lo.fioo 

., 

Main 

72-8 

M 

Fhnk 

30'9 
4310 

It 

E  flective 

S'-o 

It 

Actual 

517-36 

II 

18,175 

cusfcs. 

3333 

cusecs. 

209 

miles. 

4- 


In  the  original  estimate  the  scheme  was  intended  to  irrigate  20,000  acres   eaclj  of 
wheat  and  rice.     In  calculating   the  size    of   the    main    irrigation 
Area  which  the  scheme  is     channel  the  duty  taken  was  40  acres  per   cusec.     When  the  cons- 
estimated  to  irrigate,  truction  of  this  scheme  was  started  it  was  decided  to   work    to   a 
.duty  of  60  acres  per  cusec  for  rice  and  it  has  been  constructed  accordingly.     In  the  revised 


8 

estimate  a  duty  of  loo  acres  per  cusec  has  been  allowed  for  rke  and  an  addition  of  25  per' 
cent  is  made  to  the  carrying  capacities  of  the  channels  for  use  in  emergencies.  The  main 
channel  as  constructed  is  capable  of  irrigating  23,700  (say  24,000)  acres  of  rice  in 
normal  years. 

5.     (i)   Main  dam. — In  the  original  estimate  provision  was    made  for  the  con'^truction 
of  a  masonry  dam  across  the  main  nalla,  but  when  the  actual  excava- 
Descrlption  of  works,  ^j^^  f^^  ^^^  foundation  was  well  in  hand    it    was    found  that    the 

rock  was  very  uneven  in  character  and  full  of  cracks,  hence  an  earthen  dam  was  substituted 
^or  the  masonry  dam  as  approved  of  by  the  Government  of  India  in  their  telegram 
^o.  333-VV,  dated  the  5th  March  1907.  The  section  of  the  dam  as  constructed  and 
approved  by  the  Government  of  India  in  their  letter  No.  390-I,  dated  the  i6th  March  IQ07, 
is  as  follows  :  — 


Top  width 

■  ■« 

••* 

ra' 

Inner  sloi^e 

... 

••• 

2><  to      I 

Outer  slope 

... 

... 

3    to     ■ 

Selected  Material 

■{ 

Top  width 
Slopes 

8' 
lYz  to    I 

A  berin  6J  feet  wide  is  provided  on  the  downstream  (outer)  slope  at'  R.  L.  1,000. 
It  will  be  noted  that  the  top  width  of  berm  as  approved  by  the  Government  of  India  is 
12  feet.  The  reduction  to  6 J  feet  is  made  as  the  inner  slope  of  the  embankment  above 
H.  F.  L.  as  constructed  is  2\  to  i  instead  of  2  to  1,  and  the  depth  of  dry  earth  over 
the  Hydraulic  gradient  is  the  same  in  both  cases.  Two  key  trenches  filled  with  puddle 
arc  provided  in  the  upstream  portion  of  the  base  of  the  dam.  One  key  trench  is  placed 
at  the  upstream  toe  of  the  selected  material  and  the  second  is  placed  midway  between  the 
upstream  toe  of  the  selected  material  and  the  main  puddle  trench.  These  key  trenches 
have  a  bed  width  of  3  feet.  The  main  puddle  trencb  has  a  bed  width  of  ro  feet  and  is 
taken  everywhere  10  feet  into  rock.  Where  in  rock  the  sides  are  taken  as  far  as 
possible  vertical  and  in  other  material  sides  are  sloped  at  4  to  \.  Above  the  level  at 
which  a  bed  width  of  22  feet  is  obtained  the  sides  of  the  puddle  are  taken  up  vertically. 
Turfing  hss  been  provided  to  the  downstream  face  of  the  embankment  and  pitching 
I  foot  in  thickness  on  the  upstream  face. 

(ii)  Flank  embankment. — This  embankment  has  been  constructed  of  earth  as  provid- 
ed for  in  the  sanctioned  estimate.     The  sections  adopted  are  as  follows  : — 


Height  of 
H.F.  L. 

above 
ground. 


Depth  of 
freeboard 

above 

H.  F.  L. 


Total 
height  of     I 
embankment. 


Top  width 

of 
embank- 
ment. 


Upstream  slope. 


Above 
H.  F.  L. 


Between 
H.  F.  L. 

and 
F.T.  L. 


Below 
F.   i  .  L. 


0  — II 

4 

0— .5 

6 

\\  to  I 

2  to  I 

2  to  I 

\\  to  I 

II— 2S 

S 

IS— 30 

8 

2  to  I 

2\  to  I 

2i  to  I 

2  to  t 

25-34 

6 

30-40 

8 

2  to  I 

2it0  I 

3tOT 

2  to  I 

above  34 

6 

above  40 

10 

2  to  1 

2\  to  I 

3  to  1 

2  to  I 

Downstream' 
slope. 


A  berm  has  been  provided  at  the  outer  toe  of  the  embankment  so  as  to  allow  of  8'  of 
dry  earth  over  the  Hydraulic  gradient.  This  being  in  accordance  with  present  practice  in 
the  design  of  embankments  for  major  tanks. 

A  puddle  trench  has  been  provided  throughout  the  length  of  the  embankment  to 
a  depth  considerably  in  excess  of  that  provided  in  the  sanctioned  estimate  (equal  to  half 
the  height  of  H.  F.  L.  above  ground)  the  reason  of  this  being  that  a  stratum  of 
muram  varying  from  4  to  6  feet  in  thickness  and  frequently  mixed  with  boulders  and 
laterite  underlies  the  clay  at  depths  varying  from  about  6  to  10  feet.  Where  possible 
the  sides  of  the  trench  have  been  cut  out  vertical  in  the  hard  strata  and  in  the  earth 
they  have  been  given  a  slope  of  4  to  i.  The  inner  slope  of  the  embankment  is  covered 
with  6"  layer  of  muram  over  which  is  laid  i  foot  of  pitching. 


(ill)   Waste  leeir  and  escape. — The  waste  weir   crest   is   situated    towards    the    north 
of  the  flanic   embankment.     The  escape  is   taken   out   almost    due    east    and    delivers    into 


Storage  has  been  allowed  between 
to  be  dealt  with  is  18,175  cusecs. 
to  a  spate  calculated  by  Dicken's 
for  3  hours,  that  yield  being  only 
L.  and  H.  F.  L.  is  1,160  m.  ctt. 
fall.     The  depth    of    water    upstream 


a   nalla  about    47    chains    distant    from    the    crest. 
F.  T.  L.  and   H.  F.  L.    and    the    residual    discharge 
The  tank  can   easily   accommodate   the   yield   due 
formula    with   a   co-efficient    of    1,400   and    lasting 
412    m.    eft.    while    the    capacity    between   F.    T. 
The  crest   of   the   weir   is   formed   by  a    4J    feet 

of  the  fall  is  5  feet  while  downstream  it  is  8  feet,  an  afflux  of  ij  feet  being  allowed. 
The  weir  crest  is  on  a  curve  of  6J  and  the  length  measured  along  the  chord  is  510  feet. 
Tjje  actual  length  of  the  crest  measured  along  the  curve  is  51736  feet.  The  bed 
and  surface  slopes  of  the  escape  immediately  downstream  of  the  crest  are  both  1/2500 
which  with  a  depth  of  water  of  8  feet  give  a  velocity  of  57  feet  per  second.  The 
bed  width  of  the  channel  is  391  feet.  At  chainages  2,750  and  4,2  =  0  falls  of  6  feet  are 
provided.  The  length  of  the  crest  is  in  each  case  186  feet.  The  length  of  crest  of 
the  fall  at  chainage  4,450  is  170  feet.  These  falls  are  constructed  of  coursed  rubble 
masonry  but  the  flooring  of  the  cisterns  is  of  3"  cement  concrete  laid  on  2 '25  feet  of 
lime  concrete.  Pitching  varying  in  thickness  from  2'  to  i'  is  provided  both  up  and 
downstreams  of  the  falls, 


(iv)  Sluice. — The  sluice  is  situated  at  chaihage  135  of  the  main  dam.  A  circular 
tower  is  constructed  having  an  internal  diameter  of  i\'  2".  In  the  centre  of  this  tower 
is  fixed  a  Stoney  gate  with  an  opening  of  S'x8' while  on  upstream  face  is  an  ordinary 
penstock  gate.  The  object  of  the  double  control  is  to  minimise  the  risk  of  accident  as 
well  as  to  provide  facilities  for  inspection  or  repairs  when  necessary.  A  tunnel  of  ovoid 
section  takes  out  of  the  tower  and  runs  through  the  embankment,  the  total  length  of  the 
tunnel  being  221  feet  measured  from  the  tower.  The  tower  itself  and  pillars  of  the 
approach  bridge  are  built  of  stone  and  the  tunnel  is  constructed  of  brick,  cement  concrete 
blocks  being  used  as  skew  bricks  when  the  radius  of  the  arch  alters.  The  whole  of  the 
outer  face  of  the  tower  is  plastered  with  cement  upto  F.  T.  L.,  the  lower  30'  of  plaster 
being  2"  thick  and  reinforced  with  galvanized  wire  netting  fixed  on  iron  spikes,  two  layers 
of  wire  netting  being  provided.  The  foundations  of  both  the  tower  and  tunnel  are  on  hard 
fissured  rock. 

(v)  Distributaries. — One  main  channel  and  four  main  distributaries  are  constructed 
and  from  them  a  number  of  minor  distributaries  take  off.  The  main  channel  carries  a 
discharge  of  333  cusecs  at  head  with  a  depth  of  5-5  feet  of  water.  The  bed  slope 
is  I  in  10,000.  The  channel  runs  practically  along  the  ridge  and  it  is  from  this  channel 
that  all  the  distributaries  are  taken  off  which  are  as  detailed  below : — 

The  total  length  of  the  main  channel  is  130,500  feet    or  24^    miles. 


Name  of  Channel. 

Name  of  Distributary. 

Chainage  of 
cut  off. 

Discharge 

in 
cusecs. 

Length. 

A.     Distributary 
Do. 
Do. 
Do. 

B.  Distributary                      ••• 

C.  Do. 

D.  bo. 

E.  Do. 

7,600 
19,600 

7S.S00 

Ch.  51,133 
of  D.  Distributary 

40'f8 
463 

H20 

33'0 

Feet. 
50,500 
46,300 
87,92a 
33,000 

On  each  distributary  there  are  many   minor   channels   of   smaller  lengths.     The  following 
type  has  been  adopted  in  construction  of  channels  : — 


Discharge  in  cusecs. 

Top  width 
of  bank. 

Free              Cuttinj 
board.              slope. 

Bank 

slope. 

40-350 

35—40 

25  and  onder                         ,„ 

S 
3 
3 

2 

IS 

I 

I  to  I 
1  tol 
I  tol 

lito  I 
i^to  1 
li  toi 

10 


Financial  aspects. 


6.  Irrigation  from  this  tank  was  commenced  in  1909.  The 
following  figures  show  the  area  irrigated  and  the  revenue  realized 
since  that  time  : — 


Year. 

Area 
irrigated 
in  scies. 

Direct 
revenue. 

Miscel- 
laneous 
revenue. 

Total 
revenue. 

1909-10             ...                                                   n. 

igio-ii 
1911-12 
1913-13 
1913-14        ...                              •.. 

322 
386 

s,7S8 
4,802 
6,1  IS 

Rs. 

496 

I,M4 

6,564 
13,972 

J  7,000 

Rs. 

S,2o8 
2,637 
4.924 
S.ooo 

Rs. 
496 

6,43* 

9.20t 

>  8,89s 

82,000 

These  figures  are  sadly  out  of  proportion  to  anticipations.  The  local  cultivator  has 
taken  some  time  to  appreciate  the  value  of  irrigation  for  rice.  Having  seen  its  advantages 
he  now  irrigates  all  the  rice  land  under  command ;  the  remainder  of  the  channels  command 
kanhar  soil  which  is  not  appropriate  for  rice.  Rabi  irrigation  is  an  entirely  new  departure 
for  the  district  and  the  process  of  education  by  means  of  the  demonstrations  and  farms  of 
the  Agriculture  Department  is  necessarily  slow.  The  cultivation  of  sugarcane  is  now  show- 
ing considerable  progress  and  the  value  of  that  crop  when  once  it  has  been  popularized 
will  very  probably  completely  compensate  for  deficiencies  in  other  directions. 
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Preliminary  expenses 

Cultivated  land  acquired  permaneotl  y. 

Uncultivated  land  acqitired  permanently 

Do.            do.   acquired  for  5  years 

Compensation  for  temporarily   acquired 
land. 

Sub-head  below  Rs.  500 

Contingencies 

Survey  and  Dagbailing  of  land 

Total  for  Land  Compensatiea 
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RAMTEK  RESERVOIR. 
'STATEMENT  C. — Showing  the  names  of  Officers  in  charge  of  the  work. 


Period  of  incumbency. 

Name. 

From 

To 

I 

2 

3 

/fM<i    ICorfc  Sub-Division. 

1 

Mr.  E.  S.  L.  Beddy,  Covenanted     Engineer 

.24th    September   1906 

A.  N. 

iSfh    December     1009 
A.N. 

2. 

„     ],  O.  F.  "Wilcocks,  Temporary            „ 

iSth   December     1906 
A.N 

5th  March  1907    A.  N. 

3- 

„     E.  S.  L.  Beddy,  Covenanted               „ 

Sth  March  1907    A.  N. 

23rd  June  igo8. 

4. 

„     A.  R.  Pollard,  Assistant                      „ 

23rd  June  1908 

2ist  January  1909. 

5. 

„    E.  S.  L.  Beddy,  Executive                  „                ...                                                «. 

22nd  January  1909     ... 

t7(h  September  1909. 

6. 

„     A.  R.  Pollard;  Assistant                        „ 

17th  September  1909... 

19th  March  1910. 

7. 

„     C.  Q.  Henriques      „                              ,. 

20th  March  igio 

3i5t  December  iQio. 

8. 

„     H.  W.  Hallifax,  Temporary 

2ist  December  igio... 

Sth  December  1 911. 

9- 

„     H.J.  Goodwin            „                         ,> 

13rd  December  1911... 

iSth  March  1913. 

lo. 

„      S.  Sen  Gupta                „                           „ 

nth  April  1913 

4th  August  J913, 

II. 

Babu  Khushi  Ram,  Supervisor 

Distributary  Sub-Division. 

Sth  August  1913 

To  date. 

1. 

Mr.  F.  W.  McCail,  Temporary   Engineer 

4th  July  igo6 

7th  December  igo6. 

2. 

„     E.  S.  L.  Beddy,  Covenanted         „                         .„                                                >,, 

17th  December  1906  ... 

2nd  March  1907, 

3- 

„     F.  W.  McCall,  Temporary            „ 

2nd  March  1907 

1st  May  jgio. 

4- 

Babu  Raunqui  Ram,  Ty.  Upper  Subordinate 

and.  May  1910 

1st  August  1910. 

S- 

Mr.  F.  W.  McCali,  Temporary  Engineer 

2nd  August  1910 

14th  August  igio. 

6. 

Babu  Raunqui  Ram,  Ty.  Upper  Subordinate 

ISth  August  1910 

31st  October  tgio. 

7- 

„         Salamat  R»i,  Overseer 

3tst  October  1910    .... 

6th  January  191 1. 

Executive  Engineers. 

Amalgamated  to  Head 
Works  Sub-division.  , 

I. 

Capt.  H.  De  L.  Pollard  Lowslcy,  R.  K.,  c.  i.  B. 

4th  July  1906 

2ist  March  1910. 

2. 

„        A.  ff.  Garrett,  R.  E.                                               ... 

2ist  Match  1910 

I2thjuly  igii. 

3- 

Mr.  H.  W.  Hallifax,  Temporary  Engineer 

12th  July  igil 

Sth  August  191 1. 

4- 

Capt.  A.  ff.  Garrett,  R.  B,                                                   ...< 

9th  August  191 1. 

13th  December  191 1, 

S- 

Mr.  H.  W.  Hallifax,  Temporay  Engineer                   ••• 

13th  Decemberi9ii... 

30th  May  1912. 

6. 

„     S.  N.  Bhaduri            „                „ 

30th  May  1912 

30th  November  1912. 

?• 

„     H.W.  Hallifax 

30th  November  1912... 

Ta  date  of  completion . 
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H.  W.  HALLIFAX, 
Executive  Engineer, 
Kanhan  Irrigation  Division. 
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